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Ch mical Vapor Deposition Apparatus 

TECHNICAL FIELD 
This invention relates to chemical vapor deposition apparatus. 

BACKGROUND OF THE INVENTION 

Semiconductor processing in the fabrication of integrated circuitry 
typically includes the deposition of layers on semiconductor substrates. 
Exemplary processes include physical vapor deposition (PVD), and chemical 
vapor deposition (CVD) which herein includes atomic layer deposition (ALD). 
With typical ALD, successive mono-atomic layers are adsorbed to a substrate 
and/or reacted with the outer layer on the substrate, typically by successive 
feeding of different precursors to the substrate surface. 

Chemical and physical vapor depositions can be conducted within 
chambers or reactors which retain a single substrate upon a wafer holder or 
susceptor. The chambers include internal walls which can undesirably have 
deposition product deposited thereupon in addition to the substrate. This is 
particularly problematic in ALD and other CVD processes. One existing 
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method of protecting or preserving the internal chamber walls is to shield 
such from the deposition material with one or more removable liners. These 
liners might be received Immediately adjacent or against the internal chamber 
walls. Alternately, the liners might be displaced therefrom, thereby defining 
a significantly reduced volume chamber, or subchamber, within which the 
substrate is received for deposition. One advantage of using liners is that 
they can be periodically replaced with new or cleaned liners, thereby 
extending the life of the deposition chambers. Further and regardless, the 
spent liners can typically be removed and replaced much more quickly than 
the time it would take to clean the internal chamber walls at a given 
cleaning interval. 

A typical chemical vapor deposition apparatus includes a deposition 
chamber which connects to a transfer chamber through a passageway. 
Substrates are transferred into and out of the deposition chamber by a 
robotic arm assembly which passes through the passageway from the transfer 
chamber. Typically, the deposition chamber and transfer chamber are 
maintained at subatmospheric pressure in operalion^ The deposition chamber 
is typically maintained at a slightly lower subatmospheric pressure than is the 
transfer chamber. Once positioned within the deposition chamber, a 
mechanical gate or door received within the transfer chamber is moved to a 
sealing position to cover the passageway within the transfer chamber. 
Further, some passageways are provided with a plurality of inert gas ports 
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through which inert purge gas is emitted, at least during deposition, to form 
an inert gas curtain within the passageway. A desired intent or effect of the 
inert gas curtain is to preclude deposition product from depositing within the 
passageway. The inert gas forming the curtain is ultimately drawn to within 
the deposition chamber and passes out the vacuum foreline from the 
chamber. 

Unfortunately, the flow of inert purge gas from the passageway can 
adversely impact the deposition upon the substrate received therewithin. For 
example, some of the inert gas will inherently be caused to flow over the 
wafer surface from the side of the substrate which is proximate the 
passageway. Other sides/edges of the wafer surface are not subjected to the 
same inert gas flow. This can have an adverse effect on the deposition. 
One prior art method of attempting to alleviate the impact from such inert 
purge gas flow is to provide inert purge gas injection into the deposition 
chamber proximate the other edges/sides of the substrate. 

The invention was motivated in addressing or overcoming the above- 
described drawbacks, although it is in no way so Jimited. The invention is 
only limited by the "accompanying claims as literally worded without 
interpretative or other limiting reference to the specification or drawings, and 
in accordance with the doctrine of equivalents. 



MI221972.P01 A2702O3281001N 



3 



PAT-US\AP-00 



SUMMARY 

The invention includes chemical vapor deposition apparatus. In one 
implementation, a chemical vapor deposition apparatus includes a 
subatmospheric substrate transfer chamber. Such further includes a 
subatmospheric deposition chamber defined at least in part by a chamber 
sidewall. A passageway in the chamber sidewall extends from the transfer 
chamber to the deposition chamber. Semiconductor substrates pass into and 
out of the deposition chamber through the passageway for deposition 
processing. A mechanical gate is included within at least one of the 
deposition chamber and the sidewall passageway, and is configured to open 
and close at least a portion of the passageway to the chamber. 

In one implementation, a chemical vapor deposition apparatus includes 
a chamber defined at least in part by a chamber sidewall. A passageway 
in the chamber sidewall extends from externally of the chamber to the 
chamber. Semiconductor substrates pass into and out of the chamber 
through the passageway for deposition processing. A chamber liner apparatus 
forms a deposition subchamber within the chamber. At least a portion of the 
chamber liner apparatus is selectively movable to fully expose and to fully 
cover the passageway to the chamber. 

Further implementations are contemplated. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Preferred embodiments of the invention are described below with 
reference to the following accompanying drawings. 

Fig. 1 is a diagrammatic top plan view of a chemical vapor deposition 
cluster processing apparatus in accordance with an aspect of the invention. 

Fig. 2 is an enlarged diagrammatic sectional view of a portion of the 
apparatus of Fig. 1 shown in one operational configuration. 

Fig. 3 is a diagrammatic sectional view like Fig. 2 but shown in 
another operational orientation. 

Fig. 4 is an enlarged sectional view of a portion of an alternate 
embodiment chemical vapor deposition apparatus in accordance with an aspect 
of the invention and shown in one operational configuration. 

Fig. 5 is a diagrammatic sectional view like Fig. 4 but shown in 
another operational orientation. 

Fig. 6 is an enlarged sectional view of a portion of another alternate 
embodiment chemical vapor deposition apparatus^in accordance with an aspect 
of the invention and shown in one operational configuration. 

Fig. 7 is a diagrammatic sectional view like Fig. 6 but shown in 
another operational orientation. 
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Fig. 8 is an enlarged sectional view of a portion of another alternate 
embodiment chemical vapor deposition apparatus in accordance with an aspect 
of the invention and shown in one operational configuration. 

Fig. 9 is a diagrammatic sectional view like Fig. 8 but shown in 
another operational orientation. 

Fig. 10 is an enlarged sectional view of a portion of still another 
alternate embodiment chemical vapor deposition apparatus in accordance with 
an aspect of the invention and shown in one operational configuration. 

Fig. 11 is a diagrammatic sectional view like Fig. 10 but shown in 
another operational orientation. 



Mt22l972.P01 A2702O32810O1N 



6 



PAT-US\AP-0O 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



This disclosure of the invention is submitted in furtherance of the 
constitutional purposes of the U.S. Patent Laws "to promote the progress of 
science and useful arts" (Article 1, Section 8). 

Referring to Fig. 1, an exemplary embodiment chemical vapor deposition 
apparatus in accordance with an aspect of the invention is indicated generally 
with reference numeral 10. Such includes a subatmospheric transfer 
chamber 12 having a plurality of substrate processors or load lock 
chambers 14 peripherally received thereabout. Load lock chambers are 
utilized to transfer semiconductor substrates, typically individually, from room 
ambient to within processor 10 for deposition or other processing within the 
processing chambers 14. In the context of this document, the term 
"semiconductor substrate" or "semiconductive substrate" is defined to mean 
any construction comprising semiconductive material, including, but not limited 
to, bulk semiconductive materials such as a semiconductive wafer (either alone 
or in assemblies comprising other materials "thereon), and semiconductive 
material layers (either alone or in assemblies comprising other materials). 
The term "substrate" refers to any supporting structure, including, but not 
limited to, the semiconductive substrates described above. 

A suitable mechanism (not shown) would be associated with 
subatmospheric transfer chamber 12 for transferring the substrates into and 
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out of the respective processors 14. Further, a vacuum exhaust line/foreline 
(not shown) would be associate with chamber 16 for providing/maintaining 
desired pressure within the chamber. Of course, the depicted apparatus 10 
and processor chambers 14 are only exemplary. The concluding claims are 
in no way limited by the environment, but for the literal wording appearing 
in such claims, and without limiting or interpretative reference to the 
specification or drawings, and in accordance with the doctrine of equivalents. 

Referring to Figs. 1 and 2, deposition processor 14 includes a 
semiconductor substrate deposition chamber 16 which will typically be at 
subatmospheric pressure during deposition processing. Such includes internal 
walls 18. In the depicted example, processor 14 is shown in the form of 
an ALD or other CVD processor chamber having an exemplary gas inlet 20, 
diagrammatically shown at the top, for injecting one or more precursor gasses 
to within chamber 16. A showerhead 22 is fed by inlet 20. A substrate 
holder 24 is received within deposition chamber 16, and is diagrammatically 
shown as having a semiconductor substrate 25 received thereatop. Substrate 
holder 24 is preferably mounted for elevational movement for raising and 
lowering substrate 25 relative to showerhead 22. 

A passageway 34 is received within the depicted chamber sidewall 18 
and extends from externally of the chamber (in the preferred, depicted 
embodiment from transfer chamber 12) to deposition chamber 16. Such is 
sized and otherwise configured for passing semiconductor substrates into and 
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out of deposition chamber 16 for deposition processing. By way of example 
only, one exemplary existing passageway has a maximum height of 0.75 inch 
and a maximum width of 8.25 inches, with the width ends thereof being 
rounded. In the depicted preferred embodiment, passageway 34 includes at 
least one, and preferably more, purge gas inlets 32 received therein. Such 
are ideally configured or otherwise arranged for establishing a gas curtain 
within passageway 34. In the depicted embodiment, passageway 34 extends 
through chamber wall 18 along a shortest possible straight line "A" from 
transfer chamber 12 to deposition chamber 16, and which also defines a 
length of the passageway from the transfer chamber to the deposition 
chamber. 

In one implementation, a mechanical gate is received within at least 
one of the deposition chamber and the sidewall passageway, and is 
configured to open and close at least a portion of the passageway to the 
chamber. In one implementation, a gate, preferably a mechanical gate, is 
associated with the passageway downstream of the passageway purge gas 
inlets, where such are utilized, and is configured to *c-pen and close at least 
a portion of the passageway to the chamber. In the context of this 
document, "downstream" refers to a direction of flow of the purge gas from 
the inlets toward the vacuum outlet from the deposition chamber. Referring 
more specifically to Fig. 2, chemical vapor deposition apparatus 10 is depicted 
as having a mechanical gate 36 which is received within and mounted for 
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movement within deposition chamber 16. Another mechanical gate 38 is 
depicted within transfer chamber 12. 

Referring to Figs. 2 and 3, mechanical gate 36 is depicted as being 
mounted for sliding movement, for example elevational sliding movement, and 
otherwise sized and configured to open and close passageway 34 along all 
of passageway length "A" and across a total opening cross section of the 
passageway immediately proximate gate 36. Further, mechanical gate 36 is 
configured and mounted for sliding movement which is perpendicular to 
straight line "A". Mechanical gate 38 within transfer chamber 12 is also 
depicted as being configured to open and close all of passageway 34 to 
transfer chamber 12. Mechanical gate 36 might be eccentrically or otherwise 
pivotally, rotatably, hinge, or otherwise mounted for moving between a 
preferred illustrated fully opened position (Fig. 2) and a passageway closed 
position (Fig. 3). Further most preferably as shown, mechanical gate 36 is 
received downstream of purge gas inlets 32. In this preferred manner, purge 
gas otherwise emitted from purge gas inlets 32 is precluded or otherwise 
restricted from flowing across the surface of wafer 25 during deposition 
processing, in a preferred embodiment operation. 

Figs. 2 and 3 depict an embodiment wherein a mechanical gate is 
mounted for movement within the deposition chamber, and whereby such gate 
is configured to open and close the passageway all along length "A" of such 
passageway. Figs. 4 and 5 depict an alternate embodiment chemical vapor 
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deposition apparatus 10a wherein a gate is mounted for movement within the 
passageway, and is configured to open and close the passageway along only 
a portion of passageway length "A". Like numerals from the first-described 
embodiment are utilized where appropriate, with differences being indicated 
with the suffix "a" or with different numerals. Figs. 4 and 5 depict a gate 
receiving receptacle 37 received within sidewall 18a of a chemical vapor 
deposition apparatus 10a. A mechanical gate 36a is received within 
receptacle 37, and is mounted for slidable or other movement therein to 
provide passageway 34a in a fully open (Fig. 4) or closed (Fig. 5) position. 
In the depicted preferred embodiment, gate 36a is configured and positioned 
to be able to open and close all of the illustrated passageway cross section 
cutting through length "A", but is configured to open and close the 
passageway only along a portion of passageway length "A". 

Another exemplary alternate embodiment chemical vapor deposition 
apparatus 10b in accordance with aspects of the invention is next described 
with reference to Figs. 6 and 7. Like numerals from the first-described 
embodiments are utilized where appropriate, with differences being indicated 
with the suffix "b" or with different numerals. Figs. 6 and 7 depict chemical 
vapor deposition apparatus 10b as comprising a chamber liner apparatus 40, 
a portion of which is configured to operate as a mechanical gate in 
accordance with the first-described embodiment. Regardless, chamber liner 
apparatus 40 is received within chamber 16b and forms a deposition 
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subchamber 45 therewithin. Liner apparatus 40 has a substrate opening 46 
extending therethrough. Preferably, opening 46 is at least as large as the 
total open cross section of passageway 34b where it joins with chamber 16b. 
In one preferred embodiment, opening 46 has a cross-sectional shape which 
is the same as that of the total open cross section of passageway 34b 
where it joins with chamber 16b. Further in one preferred implementation, 
opening 46 has both a size and a shape which is the same of that of the 
total open cross section of passageway 34b where it joins with chamber 16b. 

Liner apparatus 40 is mounted for movement to a first position (Fig. 6) 
in which the opening is aligned with passageway 34b, and to a second 
position (Fig. 7) in which the opening is not aligned with passageway 34b. 
Further in the Figs. 6 and 7 depicted preferred embodiment, at least a 
portion of liner apparatus 40 is selectively moveable to fully expose 
passageway 34b to chamber 16b (Fig. 6) and to fully cover passageway 34b 
to chamber 16b (Fig. 7). Further in the depicted embodiment, liner 
apparatus 40 and the portion thereof is mounted for elevational movement, 
with upward movement of the portion to the first position (Fig. 6) fully 
exposing passageway 34b, and downward movement of the portion to the 
second position (Fig. 7) fully covering passageway 34b. Alternately but less 
preferred, the liner apparatus might be configured or operated to less than 
fully cover passageway 34b in what would be a partially blocking position (not 
shown). Further alternately and by way of example only, the liner apparatus 
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might be displaced from the sidewalls forming chamber 16b such that a void 
space is provided between the liner and passageway 34b, and such that 
passageway 34b is not partially or otherwise blocked from exposure to 
chamber 16b. Such gap or void space might be provided with other inert 
gas injection, for example, to prevent deposition product or effluent build-up 
in such gap. 

Figs. 8 and 9 depict an exemplary alternate chemical vapor deposition 
apparatus 10c. Like numerals from the first-described embodiments are 
utilized where appropriate, with differences being indicated with the suffix M c" 
or with different numerals. A chamber liner apparatus 40c is depicted as 
having an opening 46c positioned slightly different than in the Figs. 6-7 
embodiment. Specifically, the exemplary opening 46c is provided such that 
upward movement of chamber liner apparatus 40c to a first position (Fig. 9) 
fully covers passageway 34, while downward movement of liner apparatus 40c 
to a second position (Fig. 8) fully exposes passageway 34. Further, Figs. 6 
and 7 depicted an embodiment whereby at least the moveable portion of the 
chamber liner apparatus was mounted for movement independent of movement 
of the substrate holder. Of course, alternate embodiments are contemplated, 
for example whereby the substrate holder is moveable and the chamber liner 
apparatus is mounted for movement with the movement of the substrate 
holder. By way of example only, Figs. 8 and 9 diagrammatically depict such 
an embodiment. Here, liner 40c is effectively connected with substrate 
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holder 24 such that raising and lowering of the same also moves liner 
apparatus 40c. 

The illustrated Figs. 6-7 and Figs. 8-9 embodiments depict the entirety 
of the respective liner apparatuses as being selectively moveable, and to fully 
expose and to fully cover the passageway to the chamber. Figs. 10 and 11 
depict an exemplary alternate embodiment whereby only a portion of the liner 
apparatus is selectively moveable and to fully expose and to fully cover the 
passageway to the chamber, with another portion of the liner apparatus not 
being mounted for such movement. Specifically, Figs. 10 and 11 depict an 
alternate embodiment chemical vapor deposition apparatus 10d. Like numerals 
from the first-described embodiments are utilized where appropriate, with 
differences being indicated with the suffix "d", or with different numerals. 
Fig. 10 depicts liner apparatus 40d as having a stationary upper portion 50 
and a moveable lower portion 52. Fig. 10 depicts lower portion 52 in an 
elevationally lowest portion, providing exposure of passageway 34 to 
chamber 16d. Fig. 11 depicts lower portion 52 of liner apparatus 40d in a 
raised position, which effectively closes, fully closes a& shown, passageway 34 
from exposure to chamber 16d. 

In compliance with the statute, the invention has been described in 
language more or less specific as to structural and methodical features. It 
is to be understood, however, that the invention is not limited to the specific 
features shown and described, since the means herein disclosed comprise 
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preferred forms of putting the invention into effect. The invention is, 
therefore, claimed in any of its forms or modifications within the proper scope 
of the appended claims appropriately interpreted in accordance with the 
doctrine of equivalents. 
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